Long-term downregulation of Polo-like kinase 1 increases the cyclin-dependent kinase inhibitor p21(WAF1/CIP1).
Polo-like kinase 1 (Plk1) is overexpressed in tumor tissues and its expression level is tightly associated with the malignancy of tumors and prognosis of tumor patients. Thus, Plk1 is considered as one of the most attractive molecular targets for anticancer therapy. Recently, several small molecule inhibitors of Plk1 have been identified and characterized, and the first generation of Plk1 inhibitors has been investigated in clinical trials. However, the long-term effect of the downregulation of Plk1 on tumor cells has not yet been studied. In this work we have investigated the phenotype of HeLa cells, in which Plk1 is continuously downregulated by constitutive expression of shRNA. The data demonstrate that the long-term suppression of Plk1 increases the levels of cyclindependent kinase inhibitor p21(WAF1/CIP), which is partially induced by the elevated tumor suppressor p73 in p53-inactivated HeLa cells. The increased kinase inhibitor p21(WAF1/CIP1) localizes in both cyctoplasm as well as in nucleus and interacts directly with Cdk1/cyclin B1. Moreover, the knockdown of Plk1 leads to a decreased oncoprotein MDM2 and an elevated pro-apoptotic protein Bax in HeLa cells. Importantly, HeLa cells with reduced level of Plk1, which induces an increase of p21, p73 and Bax, are more sensitive to some chemotherapeutic agents, such as cisplatin.